Introduction
Since the nosological delineation of the congenital myopathies, several such conditions have been identified by light and electron microscopic criteria. In infancy, the diagnosis of an individual "congenital myopathy" is chiefly based on morphological abnormalities (Dubowitz 1978) , although admittedly similar or identical structural features have been encountered in neuromuscular disorders others than congenital myopathies.
Certain inclusions within myofibers as the filamentous body (Mair and Tome 1972) and the cytoplasmic body (Macdonald and Engel 1969 ) have largely been considered non-specific findlngs.
In spite of previous criticism of the entire concept of classifying individual congenital myopathies due to structural changes (Fardeau et al. , 1979 , Brooke et al. 1979 ), other reports recently focussed on a myopathy morphologically marked by the presence of cytoplasmic bodies (Kinoshita et al. 1975 , Clark et al. 1978 , Jerusalem et al. 1979 ). The latter authors concluded that neuromuscular conditions which showed numerous eytoplasmie bodies may be heterogeneous rather than a single entity.
The study of a 15-year-old girl with a questionably progressive proximally aecentuated myopathy morphologieally characterized by numerous eytoplasmic bodies, gives further support to the coneept of a eytoplasmic body myopathy.
Clinical data
The patient is the third child of noneonsanguineous healthy parents; both her brother and her sister are healthy. The girl was first brought to the hospital at the age oE fi ve days beeause of feeding diffieulties and vomiting that had developed during the first days oE life following anormal delivery. Neurological examination revealed mild museie hypotonia of the extremities, a high threshold of newborn reflexes and a marked hypotonia of the soft palate, corresponding to impaired swallowing. An electroeneephalogram showed an undifferentiated monomorphie pattern alternating with periods of almost no activity. At that time, the symptoms were interpreted as residual perinatal brainstem damage.
Feeding difficulties, muscle hypotonia and superextendable joints had persisted for the first months of her life. Development of gross motor funetions was delayed: She did not sit before 12 months of age; when 13 months old, she could not stand without support; she walked at the age of two years.
Cytoplasmic body myopathy During infancy, ehoreoathetoid movements had occurred. Her subsequent motor development was characterized by persisting museie weakness associatcd with atrophy of proximal museies, but there was no obvious progression of her symptoms and no cessation oE development. An electromyogram was considered "myopathie" when she was 12 years old. By that time, a tenotomy of the Achilles tendon was done beeause of a marked footdrop on the left side. Her intellectual development was unimpaired. She was sent to sehool with one year delay, but thereafter she was a good student. At the age of 12 years, her IQ was 104. At age 15 years, she presented with a myopathie face and muscle atrophy, most apparent in both limb girdles, but more in her upper than in her lower one. Her museie weakness corresponded to the pattern oE museie atrophy, chiefly affecting proximal but also distal museies. She was unahle to elose her eyelids completely, hut her speech was not affected. Getting up from the floor was not possible without Gowers' phenomenon or other supporting manreuvres. She eould sit upright from a recumbent position only by rolling first to the side. She stood and walked unbalaneed and tended to fall when pushed. Besides these motor handicaps she eould eope with her daily aetivities. Beeause of marked weakness in her arms, she had to use both hands when drinking fram a cup. She was ahle to dress herself and to do her hair. Mild progression of her motor function impairment was suspected in reeent years, but it eould not be properly documented. Mild contractures of both elbows and radiocarpal joints were present. Footdrop was more pronounced on the left side, where her heel did not come down to the floor when standing. Tendon reflexes were absent in her biceps muscles, whereas her quadriceps and gastrocnemius muscles showed weak reflex responses. Her CPK was 251 V/I and 79 V/I (normal below 50 V/I). Her electrocardiogram was normal. Electromyography was not repeated.
Material and methods
Under local anesthesia, a muscle biopsy was excised from her quadriceps muscle at the age of 15 A second specimen was clamped in situ, excised while still in the clamp and immediately fixed in cacodylat buffered glutaraldehyde, washed in the same buffer, osmicated, dehydrated in increasing concentrations of ethanol and embedded in araldite. 1 f.lm thick toluidine-blue stained sections served to cut ultrathin sections from suitable areas which then were contrasted with uranyl-acetate and lead citrate.
Morphology Light microscopy
The quadriceps museie revealed an increased spectrum of myofiber diameters ranging between 10 and 120 flm and rounding of cross-sectioned myofibers ( Fig. 1 ). There was considerable numerical i,ncrease of internally located nuclei. Muscle fibers of larger caliber contained single or multiple inclusions, cytoplasmic bodies (Fig. 2 a) . There was no evidence of necrosis, phagocytosis or regeneration of myofibers, but mild broadening of the endomysium. There were many ringbinden within small myofibers. The amount of glycogen and lipids appeared within normal limits. Amylophosphorylase activity was present in each fiber. NADH and MAG preparations gave good typability, atrophy and marked predominance of type I fibers which also harbored the cytoplasmic bodies. ATPase preparations confirmed type I fiber predominance and atrophy ( Fig. 1) and a type 11 B fiber deficiency. Histo- (Fig. 2 b) substantiated a type I fiber predominance of 96.4 %a'nd histographie abnormalities confined to type I fibers, a variability coefficient of 535 (normal below 250). Mean fiber diameters for type I and type 11 fibers were 46 f.!m for type I fibers and 43 f.!m for type 11 fibers. In a'raldite-embedded thick sections, small inclusions (Fig. 2 a) were frequently surrounded by a lighter halo. They were more numerous in thick sections than in cryostat sections.
Electron microscopy
Cytoplasmic bodies (Figs. 3, 4 a) and filamentous bodies (Fig. 4 b) were numerous, the former marked by distinct electron-dense bodies which were entered by many filaments in a radial fashion. Filaments were also
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Vol. 12 found within the center of such cytoplasmic bodies (Fig. 5 a, b) which themselves were composed of a finely granular matrix. At high magnification, granularity consisted of irregularly arranged minute filaments (Fig.4 a) . The filaments making up the halo of the cytoplasmic body measured 7 to 10 nm, the filaments of the filamentous bodies measured 8-15 nm. Filaments encountered within the center of the cytoplasmic body measured 10 nm. Both types of bodies were present in the peripheral and the central parts of museie fibers (Figs. 3, 4 a, b) . Transitional stages between filamentous and cytoplasmic hodies (Fig. 5 h) were also seen. Filamentous and cytoplasmic bodies were never encountered in other cells hut museie fibers. In various ,.>r(ornncs.
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Vol. 12, No, 2,1981 Ncurol'cdiatr;cs regions, the regular pattern of sareomeres was replaeed by filaments parallel to the long axis of the sareomeres (Fig. 6 a) or arranged in a haphazard fashion (Fig. 6 b) , not surrounded by any separating membrane. Glyeogen granules were seantily disseminated inside eertain inelusions but often clustered markedly around eytoplasmie hodies (Figs.3, 5 a) . Several myofibers were almost entirely devoid of myofilaments (Fig. 7 a) . Foeal lesions associated with a numerieal deerease in myofilaments and absence of mitochondria resembled minicores (Fig. 7 b) . Regionally, the preexisting sareomeric pattern had been replaeed by irregularly arranged remnants of filaments and Z-discs (Fig. 8) . Small museie fibers largely devoid of myofibrils and myofilaments though containing eytoplasmie bodies (Fig. 7 a) often showed proliferation of the sarcotuhular network associated with formation of pentads and other abnormalities of the triad eomplexes (Fig. 7 a) . Large memhrane-bound sacs (Fig. 8) filled with a finely granular amorphous material possibly corresponded to widened sareotubular eisterns. Central elustering of nuclei was also present (Fig. 5 a) . Mitoehondria and other eytoplasmie organelles appeared unehanged. Membranebound granular bodies were occasionally seen a few of which resembled lipofusein.
Discussion
This girl's neuromuscular disorder has been marked since early infancy by proximal muscle weakness and Cytoplasmic body myopathy museie atrophy, a progression of which could not be unequivoeally documented, moderate elevation of CPK aetivity, a "myopathie" EMG, and morphologically type I museie fiber predominance and change in fiber size associated with numerous eytoplasmic bodies and, therefore, thought to represent a congenital myopathy which is frequently characterized by type I fiber predominance and type I fiber atrophy , Brooke et al. 1979 ). The actual frequeney of these cytoplasmie bodies was difficult to discern since lesions were mueh more obvious at the ultrastructural level and transitional stages between small sarcorneric lesions and full fledged cytoplasmie bodies were encountered. These nosological criteria may identify our patient's neuromuseular condition as a eongenital myopathy (Dubowitz 1978) further characterized by structural abnormalities, eytoplasmic bodies. The fine structure of the eytoplasmic bodies eonformed to those previously described (Macdonald and Engel 1969) . The cytoplasmie bodies were unlike rods because they lacked the specific Z-disc lattice, but they were more similar to spheroid bodies previously observed in an autosomal dominant neuromuscular disorder (Goebel et al. 1978 ). Ultrastructural differences between spheroid bodies and cytoplasmie bodies were previously outlined (Goebel et al. 1978 ). Our patient's biopsy lacked fuUy developed spheroid bodies, both by eleetron microscopy and in enzyme histoehemieal preparations.
Filamentous bodies represent a random finding in museie fibers not especially related to a particular neuromuscular disorder (Mair and Tome 1972) . They are usually located in the periphery of the museie fiber where they occur singly or in small numbers. In our patient's museie biopsy, they were rather numerous, located in peripheral and central parts of myofibers. There were also transitional stages between filamentous and cytoplasmic bodies attesting to the assumption that the filamentous bodies were not incidental findings but rather an integral part of the population of myofiber inclusions of this museie biopsy inasmuch as cytoplasmic bodies also consist of filaments.
While cytoplasmic bodies were previously noted in various neuromuscular disorders (Engel 1962 , Mair and Tome 1972 , Kinoshita et al. 1975 ), they represented a consistent finding in several members of a kindred afflicted with an autosomal dominant myopathy (Clark et al. 1978) . They were also the most striking abnormality in the museie biopsy of a 31-year-old female who died of a neuropathy associated with a type I fiber predominance of 72 % in her deltoid museie and respiratory failure (Jerusalem et al. 1979 ) and in several weak and non-weak museies of a 53-year-old man whose neuromuscular disorder was equivocally regarded as of neurogenie origin (Nakashima et al. 1970 ). This latter patient's intramuscular abnormalities also comprised aggregates of filaments and focal loss of cross striation (Naka-shima et al. 1970). Another woman who died at the age of 23 years of respiratory insufficiency had a similar myopathy which was chiefly present in proximal museies, but was also found in the a'nterior tibial museies, as in our patient, and who displayed cytoplasmic bodies as a characteristic feature in her museies (Kinoshita et al. 1975) . Cytoplasmic bodies associated with core-targetoid fibers were experimentally produced in organophosphate neuropathy (Fukuhara et al. 1977) , an association of ultrastructural phenomena which was also seen in our patient's museie biopsy.
Arecent exhaustive review (Brooke et al. 1979 ) emphasizes the oonspecifity of morphological findings encountered in congenital myopathies and the need to synthetize all available data for precise nosological diagnosis. Out patient's findings conform to this concept of "congenital non-progressive myopathies" (Brooke et al. 1979 ). Further separation of these entities into individual diseases based on pure morphological criteria has yielded inconsistenc,ies in and overlap of individual neuromuscular conditions including different patterns of inheritance within the same morphologically defined congenital myopathy. Therefore, a term "congenital myopathy with rods" might be more appropriate than "congenital rod myopathy" indicating that rods mayaiso occur in congenital myopathies -and the same semantic attitude may pertain to other congenital myopathies as the core diseases or congenital fiber type disproportion.
Hence, it is also appropriate for our patient's neuromuscular disorder to be designated as "congenital non-progressive myopathy with cytoplasmic bodies". The autosomal dominant pattern of inheritance of a congenital myopathy associated with cytoplasmic bodies (Clark et al. 1978 ) further substantiates the observation that the group of congenital myopathies may be enlarged by those non-progressive congenital neuromuscular diseases which are morphologically marked by numerous cytoplasmic bodies and related structures as filamentous bodies.
Zusammenfassung
Ein 15 Jahre altes Mädchen litt seit früher Kindheit an einer kaum progredienten neuromuskulären Krankheit mit Schwäche und geringgradiger Atrophie in den proximalen und distalen Extrenlitätenmuskeln. Wiederholt waren die CPK-Werte leicht erhöht, das Elektromyogramm wies "myopathisehe" Phänomene auf. In der Muskelbiopsie aus dem M. quadriceps fanden sich 96 % Typ-I-Fasern, eine selektive Atrophie der Typ-I-Fasern und zahlreiche zytoplasmatische Einschluß-körperchen, die auch ultrastrukturell die typischen Kriterien der zytoplasmatischen Körperchen zeigten. Klinische und morphologische Befunde dieser neuromuskulären Krankheit weisen auf eine strukturierte kongenitale Myopathie hin, die dementsprechend als "kongenitale Myopathie mit zytoplasmatischen Körperchen" in übereinstim-mung mit zitierten Berichten aus dem Schrifttum bezeichnet werden kann.
